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LATEST B 0 correction:
Previous CEST methods have typically been developed for metabolites with resonance frequencies >0.5ppm away from the large bulk water peak. For those metabolites, typically we acquire partial z-spectra for a small set of saturation offset frequencies around +/-CEST offset of interest. Two separate polynomial fits following spline interpolations on the positive and negative frequencies were sufficient for correction of B 0 inhomogeneities 1 . As demonstrated in this work, the hydroxyl proton of lactate resonates ~0.4ppm downfield from water. In this case, a more robust method for B 0 correction is required in post-processing. First an under-sampled raw full z-spectrum (including 0 ppm) is created from each image pixel. Then, a cubic spline interpolation is used to create a finely sampled z-spectrum (x100). Using the B 0 values for each pixel, the zspectrum is then shifted based on the B 0 value: the spectrum is shifted to the left for negative values, or to the right for positive values. From the shifted spectrum, we can then calculate the CEST values at the saturation offset of interest (0.4ppm for the lactate hydroxyl proton).
Lactate quantification from ISIS localized Sel-MQC edited spectra:
Lactate concentration was derived from spectroscopy using Sel-MQC filtering, as described in the Methods. In order to quantify the lactate concentration, an ISIS-localized water peak was acquired before the Sel-MQC. The concentration of lactate was obtained using a simple formula:
[lac] = estimated free water conc in muscle * (lactateintegral/waterintegral) * c1; c1 is a correction factor which is given by the following equation: where 'n' is the number of spins (n=3 for lactate), 't' is the echo position offset relative to (1/2J) and the previously reported double exponential T 2 decay of lactate rat skeletal muscle 2 , in which 80% of the signal has a T 2 of 37ms, and 20% has a T 2 of 144ms.
